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2
ber, because the weight of the pouch-shaped battery is small
and the manufacturing costs of the pouch-shaped battery are

MIDDLE OR LARGE-SIZED BATTERY
MODULE

low.
CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of U.S. applica
tion Ser. No. 12/224,688, now U.S. Pat. No. 7,892,669, filed

Apr. 10, 2009, which is a national phase entry under 35
U.S.C. S371 of International Application No. PCT/KR2007/
001017 filed Feb. 28, 2007, published in English, which
claims priority from Korean Patent Application Nos.
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10-2006-00020772, filed Mar. 6, 2006 and 10-2006

0045443, filed May 22, 2006, the disclosures of which are
incorporated herein by reference.

15

FIELD OF THE INVENTION

The present invention relates to a middle- or large-sized
battery module, and, more particularly, to a middle- or large
sized battery module comprising: a battery cell stack includ
ing a plurality of battery cells or unit modules electrically
connected with each other, the battery cells or unit modules
being erected in the lateral direction; a first module case
constructed in a structure to entirely Surround one side end of
the battery cell Stack and to partially Surround the upper and
lower ends of the battery cell stack, the first module case
being provided at the front part thereof with external input
and output terminals; a second module case coupled with the
first module case, the second module case being constructed
in a structure to entirely surround the other side end of the
battery cell stack and to partially surround the upper and
lower ends of the battery cell stack, the second module case
being provided at the front part thereof with bus bars for
connecting electrode terminals of the battery cell stack to the
external input and output terminals; a sensing member
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mounted to the first module case or the second module case;

and a battery management system (BMS) mounted to the first
module case or the second module case, while being con
nected to the sensing member, for monitoring and controlling
the operation of the battery module.

140, on the other hand, the electrode leads 110 and 120
40

BACKGROUND OF THE INVENTION

Recently, a secondary battery, which can be charged and
discharged, has been widely used as an energy source for
wireless mobile devices. Also, the secondary battery has
attracted considerable attention as an energy source for elec
tric vehicles (EV) and hybrid electric vehicles (HEV), which
have been developed to solve problems, such as air pollution,
caused by existing gasoline and diesel vehicles using fossil
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devices.

Preferably, the middle- or large-sized battery module is
manufactured with Small size and Small weight if possible.
For this reason, a prismatic battery or a pouch-shaped battery,
which can be stacked with high integration and has a small
weight to capacity ratio, is usually used as a battery cell of the
middle- or large-sized battery module. Especially, much
interest is currently generated in the pouch-shaped battery,
which uses an aluminum laminate sheet as a sheathing mem

protrude from the upper and lower ends 140b and 140c of the
sheathing member 140, respectively. For this reason, the
upper and lower ends 140b and 140c of the upper and lower
sheathing parts of the sheathing member 140 are thermally
welded to each other, while a film-shaped sealing member
160 is interposed between the electrode leads 110 and 120 and
the sheathing member 140, in consideration of the thickness
of the electrode leads 110 and 120 and the difference in
material between the electrode leads 110 and 120 and the

fuel.
Small-sized mobile devices use one or several small-sized

battery cells for each device. On the other hand, middle- or
large-sized devices, such as vehicles, use a middle- or large
sized battery module having a plurality of battery cells elec
trically connected with each other because high output and
large capacity are necessary for the middle- or large-sized

FIG. 1 is a perspective view typically illustrating a conven
tional representative pouch-shaped battery. The pouch
shaped battery 100 shown in FIG. 1 is constructed in a struc
ture in which two electrode leads 110 and 120 protrude from
the upper and lower ends of a battery body 130, respectively,
while the electrode leads 110 and 120 are opposite to each
other. A sheathing member 140 comprises upper and lower
sheathing parts. That is, the sheathing member 140 is a two
unit member. An electrode assembly (not shown) is received
in a receiving part which is defined between the upper and
lower sheathing parts of the sheathing member 140. The
opposite sides 14.0a and the upper and lower ends 140b and
140c, which are contact regions of the upper and lower
sheathing parts of the sheathing member 140, are bonded to
each other, whereby the pouch-shaped battery 100 is manu
factured. The sheathing member 140 is constructed in a lami
nate structure of a resin layer/a metal film layer/a resin layer.
Consequently, it is possible to bond the opposite sides 140a
and the upper and lower ends 140b and 140c of the upper and
lower sheathing parts of the sheathing member 140, which are
in contact with each other, to each other by applying heat and
pressure to the opposite sides 14.0a and the upper and lower
ends 140b and 140c of the upper and lower sheathing parts of
the sheathing member 140 so as to weld the resin layers
thereof to each other. According to circumstances, the oppo
site sides 140a and the upper and lower ends 140b and 140c of
the upper and lower sheathing parts of the sheathing member
140 may be bonded to each other using a bonding agent. For
the opposite sides 14.0a of the sheathing member 140, the
same resin layers of the upper and lower sheathing parts of the
sheathing member 140 are in direct contact with each other,
whereby uniform sealing at the opposite sides 14.0a of the
sheathing member 140 is accomplished by welding. For the
upper and lower ends 140b and 140c of the sheathing member

60

sheathing member 140, so as to increase sealability of the
sheathing member 140.
However, the mechanical strength of the sheathing mem
ber 140 is low. In order to solve this problem, there has been
proposed a method of mounting battery cells (unit cells) in a
pack case, Such as a cartridge, so as to manufacture a battery
module having a stable structure. However, a device or a
vehicle, in which a middle- or large-sized battery module is
installed, has a limited installation space. Consequently,
when the size of the battery module is increased due to the use
of the pack case, such as the cartridge, the spatial utilization is
lowered. Also, due to the low mechanical strength, the battery
cells repeatedly expand and contract during the charge and
the discharge of the battery cells. As a result, the thermally
welded regions of the sheathing member may be easily sepa
rated from each other.

65

Also, when a middle- or large-sized battery module is
constructed using a plurality of battery cells or a plurality of
unit modules each of which includes a predetermined number
of battery cells, a plurality of members for mechanical cou
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pling and electrical connection between the battery cells or
the unit modules are needed, and a process for assembling the
mechanical coupling and electrical connection members is
very complicated. Furthermore, there is needed a space for
coupling, welding, or Soldering the mechanical coupling and

5

electrical connection members with the result that the total

size of the system is increased. The increase in size of the
system is not preferred in consideration of the spatial limit of
an apparatus or device in which the middle- or large-sized
battery module is mounted.
In this connection, there have been proposed several
middle- or large-sized battery modules manufactured by sim
plified assembly processes. For example, Japanese Patent
Application Publication No. 2005-209365 discloses a battery
module including a center frame to which battery cells are
individually mounted and terminal-side and bottom-side
frames coupled respectively to the lower and upper ends of
the center frame while the battery cells are mounted to the
center frame. The disclosed battery module has an advantage
in that the assembly of the battery module is easy. However,
only the central parts of the battery cells are fixed to the center

10

15

frame with the result that it is difficult to restrain the contrac

tion and expansion of the battery cells during the repetitive
charge and discharge of the battery cells, and therefore, it is
limited to use pouch-shaped battery cells without modifying
the battery cells. In addition, there is needed a process for
connecting electrode terminals of the battery cells to a circuit
board so as to accomplish the electrical connection between
the battery cells. Furthermore, the size of the battery module
is inevitably increased due to the provision of the center

25

30

frame.

Also, Japanese Patent Application Publication No. 2003
123721 discloses a battery module constructed in a structure
in which a prismatic battery cell stackis fixed to an upper-side
case, a lower-side case, and a pair of end plates. However, the
disclosed battery module has several problems in that the
battery cells are fixed while being in tight contact with each
other with the result that the heat dissipation is not easily
accomplished, it is structurally difficult to use pouch-shaped
battery cells in the battery module, and an additional member
for interconnecting the end plates is needed.
Meanwhile, since a battery module is a structural body
including a plurality of battery cells which are combined with
each other, the safety and the operating efficiency of the
battery module are lowered when overvoltage, overcurrent,
and overheat occurs in some of the battery cells. Conse
quently, a sensing unit for sensing the overVoltage, overcur
rent, and overheat are needed. Specifically, Voltage and tem
perature sensors are connected to the battery cells so as to
sense and control the operation of the battery cells in real time
or at predetermined time intervals. However, the attachment
or the connection of the sensing unit complicates the assem
bly process of the battery module. In addition, short circuits
may occur due to the provision of a plurality of wires neces
sary for the attachment or the connection of the sensing unit.
Consequently, there is high necessity for a middle- or
large-sized battery module that is compact and structurally

35

member mounted to the first module case or the second mod

ule case; and a battery management system (BMS) mounted
to the first module case or the second module case, while

40
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In a preferred embodiment, the middle- or large-sized bat
tery module comprises:
(a) a battery cell stack including a plurality of battery cells
or unit modules connected in series with each other, the

battery cells or unit modules being erected in the lateral
direction;
55

stable, as described above, and, in addition, allows the sens
60

SUMMARY OF THE INVENTION

Therefore, the present invention has been made to solve the
above problems, and other technical problems that have yet to
Specifically, it is an object of the present invention to
provide a middle- or large-sized battery module to which a

being connected to the sensing member, for monitoring and
controlling the operation of the battery module.
In the middle- or large-sized battery module according to
the present invention, the battery cell stack is fixed to the first
and second module cases, and the sensing member and the
BMS are mounted on the module cases. Consequently, a
process for assembling the battery module is simple, and the
battery module is constructed in a simple and compact struc
ture.

ing unit to be mounted thereto in a simple structure.

be resolved.

4
sensing unit that is capable of minimizing the weight and size
of battery cells while effectively reinforcing the low mechani
cal strength of the battery cells and sensing the operation state
of the battery cells is easily mounted.
It is another object of the present invention to provide a
middle- or large-sized battery module that is manufactured by
a simple assembly process without using a plurality of mem
bers for mechanical coupling and electrical connection,
whereby the manufacturing costs of the middle- or large
sized battery module are lowered, and that is effectively pre
vented from being short-circuited or damaged during the
manufacture or the operation of the middle- or large-sized
battery module.
It is a further object of the present invention to provide a
middle- or large-sized battery system that is manufactured
using the middle- or large-sized battery module as a unit body
Such that the middle- or large-sized battery system has desired
output and capacity.
In accordance with one aspect of the present invention, the
above and other objects can be accomplished by the provision
of a middle- or large-sized battery module comprising: a
battery cell stack including a plurality of battery cells or unit
modules electrically connected with each other, the battery
cells or unit modules being erected in the lateral direction; a
first module case constructed in a structure to entirely Sur
round one side end of the battery cell stack and to partially
surround the upper and lower ends of the battery cell stack,
the first module case being provided at the front part thereof
with external input and output terminals; a second module
case coupled with the first module case, the second module
case being constructed in a structure to entirely Surround the
other side end of the battery cell stack and to partially sur
round the upper and lower ends of the battery cell stack, the
second module case being provided at the front part thereof
with bus bars for connecting electrode terminals of the battery
cell Stack to the external input and output terminals; a sensing

65

(b) an upper case constructed in a structure to entirely
surround one side end of the battery cell stack and to partially
surround the upper and lower ends of the battery cell stack,
the upper case being provided at the front part thereof with
external input and output terminals;
(c) a lower case coupled with the first module case, the
second module case being constructed in a structure to
entirely surround the other side end of the battery cell stack
and to partially surround the upper and lower ends of the
battery cell stack, the lower case being provided at the front
part thereof with bus bars for connecting electrode terminals
of the battery cell stack to the external input and output
terminals;

US 8,968,901 B2
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(d) a sensing member including sensing parts mounted in
spaces defined on the front and rear parts of the lower case and
a conduction part for interconnecting the sensing parts;
(e)a front cover mounted to the front part of the lower case
for protecting connections between the electrode terminals of
the battery cells and the bus bars from the outside, the front
cover being made of an insulative material; and
(f) a battery management system (BMS) mounted to the
rear part of the lower case, while being connected to the
sensing member, for monitoring and controlling the operation
of the battery module.
As described above, the battery cell stack is mounted in the
cases in Sucha manner that the plurality of battery cells or unit
modules are erected in lateral direction. In the specification,
regions of the battery cells or the unit modules where the
electrode terminals of the battery cells or the unit modules
protrude are defined as front and rear directions, and the
opposite side edges of the battery cells or the unit modules are
defined as a lateral direction. Consequently, the battery cell
stack is constructed in a structure in which the battery cells or
the unit modules are erected such that one of the side edges of
the battery cells or the unit modules is erected with respect to
the ground while the electrode terminals of the battery cells or

10
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the unit modules are oriented in the front and rear directions

of the battery module.
Preferably, the battery cell stack comprises a plurality of
unit modules each including plate-shaped battery cells having
electrode terminals formed at the upper and lower ends
thereof. Each unit module comprises two or more battery

25

cells constructed in a stacked structure in which electrode

30

6
structed such that electrode taps of the cathodes and electrode
taps of the anodes directly protrude outward from the battery.
Alternatively, the cathodes and the anodes of the electrode
assembly may be constructed such that the electrode taps of
the cathodes and the electrode taps of the anodes are con
nected to additional leads, and the leads protrude outward
from the battery.
The battery cells are surrounded, one by one or two by two,
by the high-strength cell covers made of synthetic resin or
metal So as to constitute a unit module. The high-strength cell
covers restrain the repetitive expansion and contraction
change of the battery cells during the charge and discharge of
the battery cells while protecting the battery cells having low
mechanical strength, thereby preventing separation between
sealing regions of the battery cells. Consequently, it is pos
sible to manufacture a middle- or large-sized battery module
having further improved safety.
The battery cells are connected in series and/or parallel
with each other in one unit module, or the battery cells of one
unit module are connected in series and/or parallel with the
battery cells of another unit module. In the preferred embodi
ment as described above, a plurality of unit modules are
manufactured by coupling electrode terminals of the battery
cells to each other, while arranging the battery cells in series
in the longitudinal direction, Such that the electrode terminals
of the battery cells are successively adjacent to each other,
bending the battery cells by twos or more such that the battery
cells are stacked while being in tight contact with each other,
and Surrounding the stacked battery cells by predetermined

terminals of the battery cells are connected in series with each

numbers with the cell covers.

other and the electrode terminal connections are bent such

The coupling between the electrode terminals is accom
plished in various manners, such as welding, soldering, and
mechanical coupling. Preferably, the coupling between the
electrode terminals is accomplished by welding.
The battery cell stack, in which the battery cells are stacked
in high integration while the electrode terminals of the battery
cells are connected with each other, is vertically mounted in
the separable upper and lower cases that are coupled with
each other in the assembly-type coupling structure.
Preferably, the upper and lower cases are constructed in a
structure to surround the edge of the battery cell stack and
expose the outer surfaces of the battery cell stack to the
outside so as to accomplish easy heat dissipation of the bat
tery cell stack when the upper and lower cases are coupled
with each other after the battery cell stack is mounted in the
upper and lower cases. Consequently, as described above, the
upper case is constructed in a structure to entirely surround
one side end of the battery cell stack and to partially surround
the upper and lower ends of the battery cell stack, and the
lower case is constructed in a structure to entirely surround
the other side end of the battery cell stack and to partially
surround the upper and lower ends of the battery cell stack.
In a preferred embodiment, the upper and lower cases are
provided in the insides thereof with pluralities of mounting
grooves in which the edges of the battery cells or the unit

that the battery cells are stacked, and a pair of high-strength
cell covers for surrounding the outer surfaces of the battery
cells excluding the electrode terminals of the battery cells
when the cell covers are coupled with each other.
The plate-shaped battery cells are secondary batteries hav
ing a small thickness and a relatively large width and length,
such that the total size of the secondary batteries is minimized
when the secondary batteries are stacked to construct a bat
tery module. In a preferred embodiment, each plate-shaped
battery cell is a secondary battery constructed in a structure in
which an electrode assembly is mounted in a battery case
made of a laminate sheet including a resin layer and a metal
layer, and electrode terminals protrude from upper and lower
ends of the battery case. Specifically, each battery cell is
constructed in a structure in which the electrode assembly is
mounted in a pouch-shaped battery case made of an alumi
num laminate sheet. Hereinafter, the secondary battery with
the above-stated construction will be referred to as a pouch
shaped battery cell.
The case of the pouch-shaped battery cell may be con
structed in various structures. For example, the case of the
pouch-shaped battery may be constructed in a structure in
which the electrode assembly is received in a receiving part
formed at the upper inner surface and/or the lower inner
Surface of a two-unit member, and the upper and lower con
tact regions are sealed.
The electrode assembly comprises cathodes and anodes,
by which the charge and the discharge of the battery are
possible. The electrode assembly may be constructed in a

35
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modules are inserted.
60

structure in which the cathodes and the anodes are stacked

while separators are disposed respectively between the cath
odes and the anodes. For example, the electrode assembly
may be constructed in a jelly-roll type structure, a stacking
type structure, or a stacking/folding type structure. The cath
odes and the anodes of the electrode assembly may be con

65

When the battery cell stack includes a plurality of unit
modules, the cell covers of the unit modules are provided at
the outer Surfaces adjacent to the upper and lower ends
thereof with steps of a predetermined size for easily fixing the
unit modules, and the cell covers are provided at the outer
Surfaces adjacent to the opposite sides thereof with steps of a
predetermined size for easily fixing the unit modules, such
that the battery cell stack is stably mounted to the cases and
the unit modules are stacked while being in tighter contact
with each other, whereby the overall size of the battery cell

US 8,968,901 B2
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stack is reduced. The mounting grooves of the upper and
lower cases are constructed in a structure corresponding to the
steps.

Consequently, the steps formed adjacent to the edges of the
unit modules are inserted in the mounting grooves of the
upper and lower cases, whereby a very stable coupling struc
ture is formed even though only the edges of the unit modules
are fixed to the cases.

Preferably, the lower case is provided at the insides of the
front and rear parts thereof with pluralities of fixing grooves
in which the electrode terminal connections of the battery
cells are inserted. Consequently, it is possible to prevent the
battery cell stack from moving forward and rearward and to
maintain stable insulation between the neighboring electrode

10

terminal connections.

15

Preferably, the lower case is provided at the front part
thereof with a pair of slits through which the outermost elec
trode terminals of the battery cell stack are inserted. When the
battery cell stack is mounted to the lower case, the outermost
electrode terminals of the battery cell stack are exposed
through the slits and then bent such that the outermost elec
trode terminals of the battery cell stack are brought into tight
contact with the front part of the lower case. Consequently,
the outermost electrode terminals of the battery cell stack are
more easily connected to the bus bars located at the front part

25

of the lower case.

According to circumstances, a conductive member may be
further mounted to at least one of the external input and output
terminals for fixing the upper end of the front cover and
assisting with the connection of a power cable necessary for
electrical connection. Each conductive member may include
bent parts for elastically surrounding the power cable. In
addition, the front cover may be provided with holes for fixing
the power cable. Insulative coupling members are inserted
through the corresponding fixing holes Such that the insula
tive coupling members are coupled with Some of the power

30

35

On the other hand, the lower case may be provided at the
rear part thereof with a protruding BMS receiving part in
which the BMS is integrally assembled, preferably the BMS
is received. The BMS receiving part may be provided with a
thermistor connector and a communication connector.

to be slave BMSS.
40

45

50

The middle- or large-sized battery module according to the
present invention is constructed in a compact structure, and
the mechanical coupling and electrical connection of the
middle- or large-sized battery module are stably accom
plished without using a plurality of members. Also, it is
possible to construct a battery module using a predetermined
number of battery cells, for example, four, six, eight, or ten
battery cells, thereby effectively mounting a necessary num
ber of battery modules in a limited space.
In accordance with another aspect of the present invention,
there is provided a middle- or large-sized battery system
having high output and large capacity, the battery system
being constructed by connecting a plurality of battery mod
ules.

55

center thereof such that the lower case is fixed to an external
device.

More preferably, the coupling part formed at the lower end
of the front or rear part of the lower case includes a pair of
protruding coupling parts constructed Such that one of the
protruding coupling parts is higher by a height equivalent to
the thickness of the other protruding coupling part than the
other protruding coupling part. Consequently, when a
middle- or large-sized battery system is manufactured using a
plurality of battery modules, it is possible to easily accom
plish the coupling between the battery modules and to con
struct the battery system in a compact structure.

the BMS.

When a plurality of battery modules are used to construct a
middle- or large-sized battery system, as described above,
BMSs mounted to the respective battery modules may be said

cable.

Preferably, the front cover is coupled to the lower case in an
assembly coupling fashion.
The upper and lower cases are coupled with each other by
mounting the battery cell Stack to one of the upper and lower
cases (for example, the lower case) and coupling the other
case (for example, the upper case) to the frame member in
which the battery cell stack is mounted. The coupling
between the upper and lower cases may be accomplished in
various manners. For example, Screws may be threadedly
inserted into thread grooves formed at the opposite sides of
the cases. Alternatively, a hook may be formed at one of the
cases, and a coupling hole corresponding to the hook may be
formed in the other case, whereby the coupling between the
upper and lower cases is accomplished without using an
additional coupling member.
Preferably, the lower case is provided at the lower end of
the front and/or rear part thereof with a coupling part which
protrudes from the lower case and has a through-hole in the
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In a battery module including a plurality of battery cells, on
the other hand, it is necessary to measure and control the
Voltage and temperature of the battery cells in consideration
of the safety and operational efficiency of the battery module.
Especially, it is necessary to measure the Voltage of the
respective battery cells or the respective electrical connection
regions of the battery cells. For this reason, the attachment of
a sensing member for measuring the Voltage or temperature of
the battery cells is one of the principal factors further com
plicating the construction of the battery module.
The above-mentioned problem may be solved by the pro
vision of a sensing member mounted along one of the cases,
i.e., the upper case or the lower case, for sensing the Voltage
and/or temperature of the battery cells in accordance with the
present invention. Specifically, as described above, the sens
ing member includes sensing parts mounted in spaces defined
on the front and rear parts of the lower case and a conduction
part for interconnecting the sensing parts. The sensing mem
ber may be a Voltage sensing member and/or a temperature
sensing member.
In a preferred embodiment, the sensing parts of the Voltage
sensing member are mounted in the front and rear parts of the
lower case. The sensing parts mounted in the rear part of the
lower case may be directly connected to the BMS mounted to
the rear part of the lower case, and the sensing parts mounted
in the front part of the lower case may be connected to the
BMS via the conduction part mounted to the bottom of the
lower case.
In another preferred embodiment, the sensing member
includes thermistors mounted to the battery cells or unit mod
ules of the battery cell stack. The thermistors are connected to

60

The middle- or large-sized battery system according to the
present invention may be manufactured by combining unit
modules based on desired output and capacity. The battery
system according to the present invention is preferably used
in all kinds of devices using electric power, such as electric
vehicles, hybrid electric vehicles, electric motorcycles, and
electric bicycles, which have a limit installation space and are
exposed to frequent vibration and strong impact in consider
ation of the installation efficiency and structural stability of
the battery system.
BRIEF DESCRIPTION OF THE DRAWINGS
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The above and other objects, features and other advantages
of the present invention will be more clearly understood from
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the following detailed description taken in conjunction with
the accompanying drawings, in which:
FIG. 1 is a perspective view illustrating a conventional
representative pouch-shaped battery;
FIG. 2 is a perspective view illustrating a cell cover con
stituting a unit module according to a preferred embodiment
of the present invention;
FIG. 3 is a perspective view illustrating a battery cell stack
including a plurality of unit modules;
FIG. 4 is an exploded perspective view illustrating upper
and lower cases and a front cover of a middle- or large-sized
battery module according to a preferred embodiment of the
present invention;
FIGS. 5 and 6 are partial plan views respectively illustrat
ing the front and rear parts of the middle- or large-sized
battery module according to the present invention when unit
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other. Electrode terminal connections 310 are bent in the

sectional shape of a
15

modules are mounted to the lower case of the middle- or

large-sized battery module;
FIGS. 7 to 10 are perspective views illustrating a voltage
sensing member used in the middle- or large-sized battery
module according to the present invention and how to mount
the Voltage sensing member to the battery module;
FIGS. 11 and 12 are perspective views illustrating partially
assembled states of the middle- or large-sized battery module
according to the present invention; and
FIG. 13 is a perspective view illustrating the assembly of a
middle- or large-sized battery system according to a preferred
embodiment of the present invention.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Now, preferred embodiments of the present invention will
be described in detail with reference to the accompanying
drawings. It should be noted, however, that the scope of the
present invention is not limited by the illustrated embodi
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mentS.

FIG. 2 is a perspective view illustrating a cell cover con
stituting a unit module according to a preferred embodiment
of the present invention.
Referring to FIG. 2, the cell cover 200 serves to supplement
the mechanical strength of two pouch-shaped battery cells,
one of which is illustrated in FIG. 1, by mounting the battery
cells therein and to allowing the battery cells to be easily
mounted to a module case (not shown). The two battery cells
are bent while one-side electrodeterminals of the battery cells
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with each other.

The cell cover 200 includes a pair of cover members 210
and 220 which are coupled with each other. The cover mem
bers 210 and 220 are made of a high-strength metal sheet. At
the opposite sides of the cell cover 200 are formed steps 230,
by which the module is easily fixed. At the upper and lower
ends of the cell cover 200 are also formed steps 240 having the
same function as the steps 230. In addition, fixing parts 250
are formed at the upper and lower ends of the cell cover 200
such that the fixing parts 250 extend in the lateral direction.
The cell cover 200 is easily mounted to the module case by the
provision of the fixing parts 250.
The cell cover 200 is provided at the outer surface thereof
with a plurality of linear protrusions 260 which are spaced
apart from each other in the longitudinal direction. A protru
sion 261 formed at the middle of the cell cover has a depres
sion 262, in which a thermistor (not shown) is mounted.

to construct the battery cell stack.

Outside electrode terminals 320 and 321 of the outermost unit

modules 201 are bent inward in the sectional shape of a
such that the electrode terminals 320 and 321 protrude
slightly more than the electrode terminal connections 310.
FIG. 4 is an exploded perspective view illustrating upper
and lower cases and a front cover of a middle- or large-sized
battery module according to a preferred embodiment of the
present invention.
Referring to FIG. 4, the upper case 400 is constructed in a
structure to entirely surround one side end of the battery cell
stack as shown in FIG.3 and to partially surround the upper
and lower ends of the battery cell stack. The upper case 400 is
provided at the front part 410 thereof with a pair of external
input and output terminals 420.
The lower case 500 is constructed in a structure to entirely
surround the other side end of the battery cell stack and to
partially surround the upper and lower ends of the battery cell
stack. The lower case 500 is coupled with the upper case 400.
The lower case 500 is provided at the front part 510 thereof
with a pair of bus bars 520 for connecting electrode terminals
of the battery cell stack to the external input and output
terminals 420. Specifically, the upper and lower cases 400 and
500 are constructed in a structure in which, when the upper
and lower cases 400 and 500 are coupled with each other, the
upper and lower cases 400 and 500 surround only the edge of
the battery cell stack (not shown), such that the outer surface
of the battery cell stack is exposed to the outside, so as to
accomplish easy heat dissipation of the battery cell Stack.
The upper end of each bus bar 520 is formed in the shape of
a depression Such that the external input and output terminals
420 provided at the front part 410 of the upper case 400 are
inserted into the depressions of the bus bars 520 when the
upper and lower cases 400 and 500 are coupled with each
other.

are connected in series with each other, and are then mounted

in the cell cover 200 while the battery cells are in tight contact
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Among the linear protrusions 260, the upper-end and lower
end protrusions have projection parts 263 and 264 formed in
opposite shapes.
FIG.3 is a perspective view illustrating a battery cell stack
300 including a plurality of unit modules.
Referring to FIG.3, the battery cell stack 300 includes four
unit modules 201. Two battery cells (not shown) are mounted
in each unit module 201. Consequently, a total of eight battery
cells are included in the battery cell stack 300. Electrode
terminals of the neighboring battery cells are connected in
series with each other, and electrode terminals of the neigh
boring unit modules are also connected in series with each
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In the insides of the upper case 400 and the lower case 500
are formed pluralities of mounting grooves 530 in which the
edges of the battery cells or the unit modules are inserted. The
mounting grooves 530 are constructed in a structure in which
the steps of the unit modules as shown in FIG. 2 are fitted in
the corresponding mounting grooves 530.
Also, the upper case 400 and the lower case 500 are pro
vided with pluralities of through-holes 430 and 532, through
which a coolant (normally, air) flows, respectively, whereby
effective cooling is accomplished while the battery cell stack
is mounted in the upper case 400 and the lower case 500.
To the front part 510 of the lower case 500 is mounted a
front cover 600 for protecting connections between the elec
trode terminals of the battery cells and the bus bars from the
outside. The front cover 600 is made of an insulative material.
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To the external input and output terminals 420 are further
mounted conductive members 440 for fixing the upper end of
the front cover 600 and assisting with the connection of a
power cable (not shown) necessary for electrical connection.

US 8,968,901 B2
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For easy understanding, the conductive members 440 are
shown to be separated from the external input and output

12
lower case 500. A thermistor connector 582 and a communi

terminals 420 and located in front of the bus bars 520 in the

drawing. Each conductive member 440 is provided at one side
thereof with a coupling insertion hole through which the
corresponding external input and output terminal 420 is
inserted. Also, each conductive member 440 includes a pair of
bent parts for elastically Surrounding the power cable.
The front cover 600 is provided with fixing holes 610 for
fixing the power cable. Insulative coupling members (not
shown) are inserted through the corresponding fixing holes
610 such that the insulative coupling members are coupled
with some of the power cable.
The lower case 500 is provided at the front part 510 thereof
with a pair of slits 522 which are formed at the right and left
sides of the front part 510 of the lower case 500 such that the
outermost electrode terminals (not shown) of the battery cell
stack are inserted through the corresponding slits 522. When
the battery cell stack is mounted to the lower case 500, the
outermost electrode terminals of the battery cell stack are
exposed through the slits 522 and then bent such that the
outermost electrode terminals of the battery cell stack are
brought into tight contact with the front part 510 of the lower
case 500. Consequently, the outermost electrode terminals of
the battery cell stack are more easily connected to the bus bars
520 located at the front part 510 of the lower case 500.
FIGS. 5 and 6 are partial plan views respectively illustrat
ing the front and rear parts of the middle- or large-sized
battery module according to the present invention when unit
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540, and the bottom 590 of the lower case 500 in an insertion

fashion. Consequently, the battery module 800 is easily
assembled and constructed in a stable structure.
25
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modules are mounted to the lower case of the middle- or

large-sized battery module.
Referring to these drawings, the lower case 500 is provided
at the insides of the front part 510 and the rear part540 thereof
with pluralities of fixing grooves 550 in which the electrode
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terminal connections 310 of the unit modules 201 and elec

trode terminal connections 310 of the battery cells mounted in
the respective unit modules 200 are inserted. The fixing
grooves 550 are formed in a shape corresponding to the
electrode terminal connections 310 and 270. Consequently,
the fixing grooves 550 prevent the battery cell stack 300 from
moving forward and rearward and maintain stable insulation
between the neighboring electrode terminal connections.
Specifically, a cell cover movement preventing protrusion
552, a cell cover fixing guide 554, and an electrode terminal
isolation wall 556 are formed in each fixing groove 550 for
accomplishing more stable fixing and insulation of the unit

40

45

modules 201.

Also, the lower case 500 is provided at the lower end of the
front part thereof with a coupling part 560 which protrudes
from the lower case 500 and has a through-hole 562 in the

50

center thereof such that the lower case 500 is fixed to an

external device (not shown).
Especially, a protruding coupling part 570 formed at the
lower end of the rear part of the lower case 500 includes a pair
of opposite coupling parts 572 and 574. The coupling part 572
is formed such that the coupling part 572 is higher by a height
equivalent to the thickness of the coupling part 574 than the
coupling part 574. Consequently, when a middle- or large
sized battery system is manufactured using a plurality of
battery modules, the coupling between the battery modules is
easily accomplished, and the battery system is manufactured
in a compact structure. The detailed structure of the protrud
ing coupling part 570 is shown in FIG. 12.
At the rear part 540 of the lower case 500 is mounted a
battery management system (BMS) 600. The BMS 600 is
received in a BMS receiving part 580 integrally formed at the

cation connector 584 are mounted at the BMS receiving part
580.
FIGS. 7 to 10 are perspective views illustrating a voltage
sensing member used in the middle- or large-sized battery
module according to the present invention and how to mount
the Voltage sensing member to the battery module.
Referring to these drawings, the Voltage sensing member
700 includes a pair of supporting parts 710 and 712 mounted
to the bottom of the battery module 800 at regions corre
sponding to the electrode terminal connections 310 of the
battery cells or the unit modules, a wire-shaped conduction
part 720 for electrically interconnecting the Supporting parts
710 and 712, pluralities of conductive compression springs
730 each having one end fixed to the corresponding support
part 710 or 712 and the other end elastically connected to the
corresponding electrode terminal connection 310, a BMS 600
mounted on the rear supporting part 712, and a connector 584.
The voltage sensing member 700 with the above-described
construction is mounted to the front part 510, the rear part
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FIGS. 11 and 12 are perspective views illustrating partially
assembled states of the middle- or large-sized battery module
according to the present invention.
Referring to these drawings, the battery module 800 is
easily assembled by the coupling between the upper and
lower case 400 and 500. The BMS (not shown) is received in
the BMS receiving part 580 integrally formed at the rear part
540 of the lower case 500. Consequently, the battery module
800 is constructed in a simple and compact structure. Also,
two or more battery modules may be connected with each
other by the coupling between the pair of coupling parts 572
and 574 formed at the lower end of the rear part 540 of the
lower case 500 such that the pair of coupling parts 572 and
574 have different heights.
FIG. 13 is a perspective view illustrating the assembly of a
middle- or large-sized battery system according to a preferred
embodiment of the present invention.
Referring to FIG. 13, the middle- or large-sized battery
system 900 is constructed in a structure in which a plurality of
battery modules 800, one of which is shown in FIG. 12, are
mounted on a frame 910, and the battery modules 800 are
connected to an electric/electronic subassembly 930 located
at one side of the frame 910 via a power cable (partially
shown) 920.
The electric/electronic subassembly 930 includes a master
BMS connected to BMSs (not shown), i.e., slave BMSs, of
the respective battery modules 800 for controlling the slave
BMSs and various kinds of electric/electronic devices for

controlling the overcharge, overdischarge, and overcurrent of
the battery system 900 and input and output of power.
The battery modules 800 are stably fixed to the frame 910
by the coupling part 560 and opposite Supporting members
940 and 942, and therefore, the battery system is structurally
stable when external impart is applied to the battery system.
Although the preferred embodiments of the present inven
tion have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and Substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims.
INDUSTRIAL APPLICABILITY
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As apparent from the above description, the present inven
tion has the effect of easily mounting a sensing unit that is

US 8,968,901 B2
13
capable of minimizing the weight and size of battery cells
while effectively reinforcing the low mechanical strength of
the battery cells and sensing the operation state of the battery
cells to a middle- or large-sized battery module. In addition,
the present invention has the effect of manufacturing the
battery module by a simple assembly process without using a
plurality of members for mechanical coupling and electrical
connection, thereby decreasing the manufacturing costs of
the battery module, and effectively preventing the battery
module from being short-circuited or damaged during the
manufacture or the operation of the battery module. Further
more, the present invention has the effect of manufacturing a
middle- or large-sized battery system having desired output
and capacity using the battery module as a unit body.
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electrode terminal connections are inserted.
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What is claimed is:

1. A middle- or large-sized battery module comprising:
a battery cell Stack including a plurality of unit modules
connected in series with each other, wherein each unit

module includes two or more battery cells constructed in
a stacked structure in which electrode terminals of the

battery cells are connected in series with each other and
electrode terminal connections are bent such that the

at the front part of the second module case.
6. The battery module according to claim 1, wherein an
upper end of each bus bar is formed in a shape of a depression
Such that the external input and output terminals provided at
the front part of the first module case are inserted into the
depressions of the bus bars when the first and second module
cases are coupled with each other.
7. The battery module according to claim 1, further com
prising:
a conductive member mounted to at least one of the exter
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terminals;

a sensing member including sensing parts mounted in
spaces defined on the front part and a rear part of the
second module case and a conduction part for intercon
necting the sensing parts:
a battery management system mounted to the rear part of
the second module case, while being connected to the
sensing member, for monitoring and controlling opera
tion of the battery module; and
a pair of high-strength cell covers for Surrounding outer
surfaces of the battery cells excluding the electrode ter
minals of the battery cells when the cell covers are
coupled with each other,
wherein the battery module further comprises a front cover
mounted to the front part of the second module case for
protecting connections between the electrode terminals
of the battery cell stack and the bus bars, the front cover
being made of an insulative material,
wherein the two or more battery cells are plate-shaped
battery cells having the electrode terminals formed at
upper and lower ends thereof, and
wherein the first and second module cases are provided in
insides thereof with pluralities of mounting grooves in
which edges of the unit modules are inserted.
2. The battery module according to claim 1, wherein the
cell covers are provided at outer surfaces thereof adjacent to
upper and lower ends thereof with first steps of a predeter
mined size for easily fixing the unit modules, and the cell
covers are provided at the outer surfaces thereof adjacent to
opposite sides thereof with second steps of a predetermined
size for easily fixing the unit modules, the mounting grooves

4. The battery module according to claim 1, wherein the
second module case is provided at the front part thereof with
a pair of slits through which the outermost electrodeterminals
of the battery cell stack are inserted.
5. The battery module according to claim 4, wherein the
outermost electrode terminals of the battery cell stack are
inserted through the slits and then bent such that the outer
most electrode terminals are connected to the bus bars located
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battery cells are stacked;
a first module case configured to Surround a side end of the
battery cell stack and to partially surround upper and
lower ends of the battery cell stack, the first module case
being provided at a front part thereof with external input
and output terminals;
a second module case coupled with the first module case,
the second module case configured to Surround another
side end of the battery cell stack and to partially surround
the upper and lower ends of the battery cell stack, the
second module case being provided at a front part
thereof with bus bars for connecting electrode terminals
of the battery cell stack to the external input and output
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of the first and second module cases configured to correspond
with the first and second steps.
3. The battery module according to claim 1, wherein the
second module case is provided at insides of the front and rear
parts thereof with pluralities of fixing grooves in which the

nal input and output terminals for fixing an upper end of
the front cover and assisting with connection of a power
cable necessary for electrical connection.
8. The battery module according to claim 1, wherein the
front cover is coupled to the second module case in an assem
bly coupling fashion.
9. The battery module according to claim 1, wherein the
front cover is provided with holes for fixing a power cable.
10. The battery module according to claim 1, wherein the
second module case is provided at a lower end of (i) the front
part thereof, (ii) the rear part thereof, or (iii) both the front and
rear parts thereof with a coupling part which protrudes from
the second module case and has a through-hole in a center
thereof such that the second module case is fixed to an exter
nal device.
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11. The battery module according to claim 10, wherein the
coupling part includes a pair of protruding coupling parts
constructed Such that one of the protruding coupling parts is
higher by a height equivalent to a thickness of the other
protruding coupling part than the other protruding coupling
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part.
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12. The battery module according to claim 1, wherein the
second module case is provided at the rear part thereof with a
protruding battery management system receiving part in
which the battery management system is received.
13. The battery module according to claim 1, further com
prising:
thermistors mounted to the unit modules of the battery cell
stack, the thermistors being connected to the battery
management System.
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14. The battery module according to claim 12, wherein the
battery management system receiving part is provided with a
thermistor connector and a communication connector.
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15. A middle- or large-sized battery system comprising a
plurality of battery modules, wherein each battery module
comprises:
a battery cell Stack including a plurality of unit modules
connected in series with each other, wherein each unit

module includes two or more battery cells constructed in
a stacked structure in which electrode terminals of the
65

battery cells are connected in series with each other and
electrode terminal connections are bent such that the

battery cells are stacked;
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a first module case configured to surround a side end of the
battery cell stack and to partially surround upper and
lower ends of the battery cell stack, the first module case
being provided at a front part thereof with external input
and output terminals;
a second module case coupled with the first module case,
the second module case configured to surround another
side end of the battery cell stack and to partially surround
the upper and lower ends of the battery cell stack, the
Second module case being provided at a front part
thereof with bus bars for connecting electrode terminals
of the battery cell stack to the external input and output

10

terminals;

a sensing member including sensing parts mounted in
spaces defined on the front part and a rear part of the
Second module case and a conduction part for intercon
necting the sensing parts:
a battery management system mounted to the rear part of
the second module case, while being connected to the
sensing member, for monitoring and controlling opera
tion of the battery module; and
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a pair of high-strength cell covers for surrounding outer
surfaces of the battery cells excluding the electrodeter
minals of the battery cells when the cell covers are
coupled with each other,
wherein the battery module further comprises a front cover
mounted to the front part of the second module case for
protecting connections between the electrode terminals
of the battery cell stack and the bus bars, the front cover
being made of an insulative material,
wherein the two or more battery cells are plate-shaped
battery cells having the electrode terminals formed at
upper and lower ends thereof, and
wherein the first and second module cases are provided in
insides thereof with pluralities of mounting grooves in
which edges of the unit modules are inserted.
16. An electric vehicle including the battery system accord
ing to claim 15 as a power source.
17. A hybrid electric vehicle including the battery system
according to claim 15 as a power source.
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